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[iftJJOIl] Ca*teBSr7cJRfe<t^La, Mn. 

gtfbftiSK. 

[I9SJ32] CaSfcBSrxfteiO'La, Mn, 
R-Cfto-C. CattJflatx*»0. i-o. 2©««-c. 
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W La, Mn. O©***^"**^** ^ hS 




[|»#*4] »*«l7iS2iB«©'<a^*-f 
^V^vWUBHtUKO*. f©WLa,.,Ca,M 20 

n o 3 s-CTr^n^ozf^^ ym^>^mmm 

Ig-Cfeo-C. Ca»*lfcx*«0. 1-0. 5©£«* 
-C. MlB^fi5OT:^©Oiffl^tb3 + S**ifiiSPr*£ tic* 

C * C t £ 8» i T * a * * * ^ h m ^ v * 



[g»#JS5] iwob fatten 

•y>#>gMb«!l?IBS©5-&. f©«)S* s La l .,Sr,M 
R-C*o-C. S rfij£tby**0. 0 5-0. 1 8 5©«fl 30 

Ig-C&o-C* SriffifiKtby^O. 1 8 5-0. 2 5©« 

K-fbWWSl. ^ 

y> xs=&ffl^^^sn/c»ig-c*act«:«f»tr 

[WS3I9 3 «SJi^M2fi3«W>Ca*fc«Sr3C 50 



jirct%!|#®<traa!S«9iBts©^a^*-f h« 

[IHS5I i 1 3 wsa 1 OiatSO^ii^MSX^?:* 

stiiffl^oiir^ci^x*^ hfi^>^>Bfc4t»©»a 

■fi&X-to^X. 2 @am©*ft®iaK* 1 15!@©^ffiS 
[ |tS3» 1 2 ] BIS* 9 75£ 1 1 15tg©^S^®SX 

[ins* 1 3 ) s^mueissi. «as»»*6tta 

a$»o#a J - * Wcl*S»fliS8 ©t»rti*>KIB« 

4$$ t r ^^s^tfeta^. 

[^©ffcKBttSilB] 

[000 1 ] 

tc gar a ©"c* £ • 

[0 00 2] 

[«££©&'#] *<*>^<3*l&#K-*&^f*^_ (Je 

«9¥$2H^f) ©ct^K. mm*** < sat* 

-f^^Ba-c*m*s«*'t:saS'fbs<T.._-€'©^ | te 
i^-fb©^^^*^*^® 90 ^®^ °- 1K 

gBa.Ca.C^O^-neKAiftiSt. 
i-CKJiSa^. lJffittCrtF-? 

Ltc v , o , ©<t 9 ja«c<s»jS* *> * - 2 weLb 

©iStri^^b?:^^^©^*^* 5 - *©^^' i— 

[0003] WB»jfttr©**tt«R«ft**«'»fc^ 
^ ^©o totc^a^^^ai^* 5 * 



3 

tooo4] cn6o*>w»»ffl3R^tt- «^«sra© 

e,nti^ 0 seccfi^tt, y«»©*iB 
(Diss^ (rot***) aw^icfflrswjsfefs 

[0 0 0 5 ] 

[»»MBftL«k5£TSW«] UfrUScWfe. MIES 

yr©^*»itsfc«>«:. ?£f*^ y ■> Atas 

(4. 2K) *T?&aiUttWtHitt6«c^tl»9IBBjS 

[0 00 6 ] *ct?, *3L «^a^**7-f h§3^> 
&BHBIE&) ifflti&fl^ll^a^OWSS^Cttto 

JR^cottUBJBtt I d 1 0 g p/d T I ( p tt«£t«!a 

[0007] mnvm^v?**-* h 

7>^>M»t^^Lao.7Cao. J Mn0 3 «, 25 
5 K rtitttHS»#ffl 0 . 1 8K-*"C*4<Z>«C»l/r. 
3 4 0 K fidS&££ toLa,.,Ba ( ,,MnO,tB 
0. 04, 38 0K^^toLa B . 7 Sro.,Mn 

[0008] tct, ±iehh*8»- 
■;r*«l&r*rii/*ry±>ttin (Sr. ca?) <t& 

[0 009 ] S/c. |JE^>*>Mfk i B5WBI*»4fc» 
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[0010] 

S^S(Sr, Ca§) £«*© F~fcT>*K:o<,vc© 
[0 0 1 1 ] vOt- • y;uffitcj:orfp»l/fc^o 

m#is f - «c* -cffi*f ^ c cb * urn b/co 
[0012] *cv> *mmi<oftW(<c%2>'<*'7z*> 

Ola, Mn. 0©S«*4t*'<****-f hSh?># 

20 Wtt^ttWWEf * C i 1 4. 

[0 0 13] CC-C, tt?^W£KH&l*jl*> 

2>iaa»5H"C, (SfiflBtt- 6 0 °C J: 5 , Sfifflte 0 °C{£ 

[0 0 14] *IR»2<D»WC«5^Ci^*-f 
>#>BMb«flW8«:* CaiteBS rTHRtecfctfLa, 
Mn. 0©7C**StP^o^*-r hS-^>#>BMb*ft 

30 J: i), 05E*©tt^MWri&— t*5CiS«fti 
[0015] *BHI3©»91«:flR*^a^*-f 

fb^»B©5*>, t©»S#La 1 . I Ca I MnO J ^t 
7SSftS"<p:/X:fr-f FS^>^>BMb1J5WBl - C*-» 
■C, CafflJ&tbxtfO. 1-0. 2©««T\ *PO»f 

[0016] *«»4(0*9i«:»4^n^x*-< hS^ 
>^>K(bftWB». ^VL-?7.ii4 hS-7>^>ISfb^ 
-tOfflfiJE^Lat-.Ca^nOj^-C^S 

attAltxftsO. 1-0. 5CD^M^"C, W\W^S5t% 
OOttfiSlt3 + **«lfSl"r5CiCCJ:0, ^T-^aSS 

50 [0017] *K»5(D«l8CCffiS^nyx*^ FSv 
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-C. SrttJiBfcyjPO. 0 5-0. 1 8 5©««t?. *> 

[0 0 18] *B»6C!)«HK:|R*'«»^*-f ^ v 
{tta«flS© 5 % - t<0»S*iLa 1 .,Sr,MnO 1 ,S'C 
■C. SrtttRlty#0. 1 85-0. 2 5©W*T 
[0 0 1 9] *W»7©WHK«*'*' :I ^*'' hMV 

>#>BMt<WMB*. */Ji/y*jS«:J:OfWIS*ifc»« 
[00201 *wr8©««K«s* 4 ' 3 ^*' f 

BSWC5E7U i^g^P-te*©^^* 5 "^*^^- 

fiBttf b*5 ?MttWI*lWH- set *rej|B t ft 4 . 
[0021] *»o©*MBtc«*'*» a ^**-<' hfflv 

2©«HK:ff*Ca*fcttSr7C«*»J:afLa. Mn, 
Wfcff&TC * o -C . 4>ft < i fclMSMMTOW iT^^l 

n& 0 jet c <t i s • 

[0022] Sfc. iEftS^WKfel^TW. f5IB:§iE& 

b s onmm^<a *> *> <s < we* * c ^ * T * • 

[ 0 0 2 3 ] HKfi^fcSlSfcB^a^n:/ 40 

[0 024] *l/C. «E*lBl/BISi. *UB»»»*»& 

til bS^V^^bigJfSlg^ffl^SCiKJrO. *tt 
[0025] 



La,.,Ca,MnO,W*^ ' ***»CJ:9fl*l/ 

a 1 ,Ca,MnO 1 .K*0, 5 • 

-0. ia>60©ffi*BX9 CCfB. 
SMCTSfcsMCL a.-.C a.MnO, £ gBKT*. 
[ 0 0 2 8 1 • yiWISRtt. 9>*>. 
A, -3>>#>©:*-£#>3£MOD£ (*rffi^E*§S&) 
ffi#n-h?t')?:BffM©tb^-CS^S-a-4. +^K*-K 

iKBBWrs. IMttaHSKtt. *FH£«*«fcCffl& 
B^g^WLa.-.Ca.MnO.ISBIKa^W^. 

«SrTiO, (10 0) 

L/f». J!£?8«:S«-tKirF&. 5 0 
Or pmr5fMBHIES-ttfca. 20 00 rpmt?20 

2 0-C-C1 0^mtSM3«S. La,..Ca,M 

±-ca«=fcttS»-r a. fct 4 3 0 -c-c 1 0 anm 

[0 0°2 7 ] ±E*ttKj:»). Wttt*«±Ktt. W» 
1 0 0~3 0 0nm©La,.,Ca,MnO s ©*SfiW 
m*Wf£2ftZ>* rifcfttctt. ±13© 

mara • fan • GMteito&iieiaoiRr. 

[0 02 8] La 1 _,Ca,MnO,#JH§?r" J 

fc/cfefc:. R T A (Rapid Thermal Anneal inflate 

[0029] T^--Jl'^«^ ;;! -*AP<i:gfMPA s #t' i 
9MU-CB. ^A*'^S£L--C, N,0 (ffiK^*) t 

[0030] c c-c. *H«)*2©»W«:*»*»iil«a 
*J^."C©RTAXStcoi^-r, <fc0i^BiciftH^-r-2>. 

La7.Ca.MnO, HUB ±Jfi l/fc «t 9 K . iE5i^« 
Li,.,Ca,MnO..«*9. OTC^©ffi(Stb©-SP 
jfeftTS^-O. l~0©«H"CSWtl/. WK. «S*S 
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[0 03 1]^ - y;l/j£tc*5CiTtt, KSfc^tt 

m **Hi*w»£fc4. a«*±#s*. jsufbssw 

±cctt*i. WML ISfiteSi. *£ B s a {t«^S^ii 
B« < -rti-CWROSttftSB D* 4 £ , 

[0 0 3 2 3 Ttttofc, Ss/aK3R3&«aS0C«i*iati, 

[0 03 3 ]^lt, CCttt, O»J:0 feBMt**^ 
^ * ^ t »jjS S * * »*« ol* "C * -5 te N , O * ^ a -fe 
[00341 /cixll HSCCSK-rct^CC^n-fe^^x 

rO,*ffll»te»^0feXI»H*f«tt* s 5ll<«c0. ffi 

■C, -eCDffitC, O,, 09S/#Jl/, NCSffl^SCifc 
^f£"C£>4C£te:, f^ityj:^ 
[0 03 5] ISJMtT--JKO*ll<!:L/"Ctt, ST. £ 

0, SB$T4. COBR, 4 0 0 'CJ«Tr«te*PiSl$#T 
#4fc*>. «*^*WWW«cj»0i^-CK»*»»r 
4. CO, BHRaWfft^CCWOiiSn, Otc 

JR<D3HJiSlt*W6 <' C i^fflfrJiT 4^mfcWT4o 
[0 0 3 6 3 S4&S. La 1 . I Ca,MnO J fflUt, 
CaiMxiO. 1-0. S&X?&Ztcm(DffiK&<DM 
&&&&*7jk? 0 <5fOfflfiECC*5CiTfc. ffii&ffiiJ ( 2 0 0 
KgBETF) -C^BIWCCfiCas^tft^CCit^L/. 2 0 0 

riK. ccc, aa-r^fftt, x#o. 2^0. 1 cc 
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[0 0 3 7 3 B5«. RDififfi<Dl4tg!g»T CROSS 
«EgagTc^2 3 5Kt, TCR-2 0°/o«±t(D 

10 x = o. 4<D&&* wecfii^ttttftm-rtt^towrt* 

+^«cTCR«rtfc»»6h*4**6ti*. 
[0 0 3 8 3 Sfc, B6CJ:. 0DM©OO25lt^ffl 

U I CP (^7X7S*»«f) ffifcJB^Ttweu 

20 /c, 

[0 03 9 ] ^ *na^B^cc^of§en/cLa 1 .,c 

a x M n O , CClIBT 4 T c OMtiZ&i&fe*fe5&W £ tb« L 

RStbx— 1 / 3 ^ifitcmaiSS^tect^lB-- 
j^dS t c fcoci 4. 

[0 0 4 0 3 — *»RflB«:j:4^n>r**7-f 
30 >«>M{b«9WWc*jc^, JIlHaEPTSVrttJMbT- 

-frcommum. 1000 *ccfp« t/fcann-ctt, cag 

fc. cnit »«ft»ai*fT9Ct"C. fi£*(D*6*K:tb 

+ 'J7© F--7"fi*fiffl{bOri^4/c8?)<b^^.e>^4o 
*/c, f£*Wrtt. x<0. 2 *C®lKf££:JItB (FM) 
fttffi&U *&*t<WB (FIXBPI) CCK^-T4(DCC>Pf 

^>ti4 0 

40 [ 0 0 4 1 3 Chtt, X«Ial«rie»* i 6t>t>* i 4J:^ 

[0 04 2 3 "Ttttoft. *BI»l8tcj:4WIB"C«. 
efcO^H- ^{tta^*r 4 C a jfi^hbO^ilS^E < ft 
0, Ca«&f£itx= 0. 1-0. 5 <D*««'TffllE»^ 

£P (MiLlf. £*fflt» 4) iaaffiHr^ 

4-6 0° — 0 - C<D©H"CtSIE^ 5 iacort^4C<b^ 
50 t>frr>tc. <fc^r, fK*J:0 k IMBttWMrtlitO* 
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[0 0 4 3] *fc. SiBSWCJ:*^!*:/**;-* HStv 

>**>^b^i*^tcte^-c. fSaH br - - ;KD*iSSS 

=0. 2-0. 4-C. #»-IBIWttME8«*Tc*«ee 
^0-5 0 K«±*«r>!»**» 6 ft. 'tttg*i^T C R 
(= I d 1 ogp/dT I ) t>39flW±i^*<f*C 

[0044] <*aWB«2 >*K. ^t'JT F-'<> i~ 
iL-r, CaCD!0»b»)KSr*ll->5Wt Hi©* 

t mm>wn-cim 3 ftfc L a a S r T M n O , 

(±EiB«tC. iEWKEllWSi. La a . y Sr v Mn 

o 3l s. s:-o. i&tbotmztiz) »cisf£s&2 

[0045] 07 li. SrffiRSthy = 0. 05> 0. 1 
8 5. 0 . 3 £^fcB#©t6in^©Sfi#tf?t4 ; &7r;"3'= 

iOfrtt. x = 0. o 5tc*5tvcfcc©<fc5fc£JR 

tt«}B»TCR©aa«sffttt?**- sect. 02«. 
&ik -mnmm®u&T cost «u£tt#tt€ . se* 

WO^-Z tti>lCml,-C!ibZ>. 08<i:*3, La 1 .»S 
r,Mn0 3 tC*5^-Ctt> Sr*afifcJ±y = 0. 0 5-0. 

CCy = 0. 1 8 5-CW. ^S^iS^2 9 0KCDtaS-C. 
T C R~ 5 . 5 %©S$? &14tgJI&##e>ftfc.> 
[0 04 6 ] CCt?. I2(Cf*0^"'i'ft : 5:ffl l ' lfcL 

2 ) \*MW&<D&& -*6*S(*ffl^fiK (ft*tl> t 
fctbSSLTTjVr. 

[0 04 7] i*©AF 1 , F I , FM»*n^n, 5 

tc pi. PMii-en-en. flnB&ftitf*. masted 

m& (RtB) ^ ©fll j&*wf£ * £ tt; „ 
[0 04 8]«©*)©"C. y = 0. 18 5UTF"CW:£ 

JRffl (FM) iMWEtfr. (F IX«P 1 ) * 5 

JfM;Sft-CL.$5©fC*tL-C. *HKj;?>La,.,Sr, 
MnO.TBS rfllSJfcyWO. 0 58K*"CO^St» 

■C. y=0. 0 5lC*5t,i-C*>^)S-^*tH^ : & 7 ^"^ 

©*<ce>r. ^©ti$#£3K*£?aKTc^©*>©* 5 > ce* 

©fc©{Ctb8l/"r~l 0 0"CJeU:*>*<tt4Ci*«t>*» 
[004 9] Ttttofe. *m»?8K:«tSW»'Ctt. fi^* 
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j: o &m - mmmm®-? s r fflStt©«***E < a 

9. SrffiRStby=0. 0 5-0. 18 5©£W*t?ffl 
^5-6 0' - 0 'COWS -CfflfK^^e CoWJ 

fflig^- tt £" ccffl l > £ c £ A5"5ISe t ts. -3 fc. 
[0 05 0] $6.C. ±13. ?5BS£4tS&©$W£*&Ii* 

^**5WfcIE#ft***i<U fi£* (ft$£!3&J*&fMt 
y = 0 . 185-0. 25 <EHKVC*#-Cl»fc«fc 

#lttB (Offl) frhWmWtt (R«> ^©^is+afe^a 
KiMSft&fr-sft:. 

[005 1] BP*>. 3MI»W«:J:4*il-«BltfM»» 

U is * SrJtfcft t > 2 4> ©"C $> £ ■» fc. 

[0 052] <*SS»®3 >^K. «lJMbr--iKD* 

fP»Stl/cLa a -«C a.MnOjKWf 4^3©*J6J^ 
9g(COt^-C. 0 9. 10»t»ISf5. 
[005 3] ttJWfcTi- A-r/O'teXtt. ^SPiES* 3 ® 
t»B£tSJMfctt»tr«l«(c*«3. fci^l BlOCCm 
■jfJ:^K. XlWHttWWtKJBO^. -3"C/^©»^ 
« - 9 -C/*©*^ ttb^ri^J 2 m©lI8T®S* 1 ^^ 
hit. ±fc. X«B*rt-i'*«?*ftK«tcs/7hr6C 

L a . . . , C a . . . . M n O . *Wt*. JS«t»8M>«^ 
fc. ^K-IBI»{tt6»aflCTp*i29 0KtfllSCi*s 

a, Ca) MnO,»I©fi^«Tp-2 4 0KiSt 

#S©K:WSfitr*S c t* 3 h*^o 

[0054] S6KTp*±#8*5fcft 
IC, WflCRTAffiJCtSttHIMKI (tTF r«jbr-- 
40 ;H iBg-T) SrteCfco/c. WA^»N,0-C. ft* 
®fi«8 0 O'C-C 1 0»IHI. *»att»- 3 'C/»iO 

fc 0 09 «c. BMtri-^oiaikJciSTposE^biw 
-r°„ 0ip{c^-r©«. c*sifea'fb©* ; fetfo/c»-&T* 

0. C+PAxl^. mtT--^ (WF?--*) 
lU^f^fcJft^-C&O. C+PAx2*i, KfbT-- 

©»{b7i-^i*#*tTofcfc<D-C*»). C+PAx 
3tlB«K*0»»3iEly-C*4. */c. C + PA 

(N.) ». asRuaafK-c. r--^*tTofc»& 

50 -C$>£. 
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[0 0 5 5 } B*6fefl*4«fc5K. m^#HmT"C. 
TTp^I^^ Tp^3 1 OK (fiSKO-Clilii 

£t>*auE*»r) twcimk. 

[0 0 5 6 } <*JS5l5<S4>±g£CD<fc^K:L"C, SS2<D 
a 0 .,Sr 0 . J MnO J IMI2 0 0 nmJt»8l 

£7 * h us?* Frssu «ttsnrt*ttc^ap»*A io 

^cpr^-T-t'-ACCct 0 A g£fa 1 0 0 nmSHIOT. 
[0 0 5 7 ] C©^9CCUr#6tl/cf»M«-fe>1f (tft 

*»£t/t. 1 0-Hz©«««rC8 0nV/Hz 1/, W 20 
f#6ft, U/c^ot, ItfWtAilt, 4X10 

• ii w/Hz 1/i mn/Co 

[0 0 5 8 } <HSSJf£8S5 > 5 SI 1 ©^MHBJBk: 
«t 0 ft» U/cL a o . * C a . . 4 M n O, NWKrfflt^/cK'T- 

*M>fHR«. *S6^fii4CDLao.7S r B . a M 
nO J WO*to , 3iCLao.iCa D ,,MnO,*ffl^Sa 

8&fEfiS£-4 o°C"C^iiu/Co assmwcsm 30 

iUt. 1 0HzOJi?S^-C2 3nV/Hz l/2 <Dfii^ff^ 

ufc*^r. u-c. ixio- n w/ 

[0059} 

[0 06 0 } */c. ^BKHBCCiS^a:/;**^ h^v 
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[0061} $ 6cc, wmoMmikM««ktHX?- 

8UC#9**tt&f^<b«fll<r>. iftB«r*r»«fi«<E> 
[Hffi<DfB*Gc8MB] 

[0 1} Law.Ca.MnOstCtoW&CaOJfifiSJtx 

W i tb© 0 0 1? * £ o 
[0 2} L ai_, S r ,Mn O, JC*$W 4 S r ©ftffitby 
(^^»ri^-«§»(«E®fflffTc<D^b*«e* 

tW i JtflS U "CthT & . 
[0 3} tt»fby--^IH»©La 1 -.Ca«MnO, 

CD X «0«t3»K<D* A # * WSStt* *T 0 V th Z . 
[04} La 1 .„Ca B MnO s K:*JWiCaaflEltx© 

[05} L at-.Ca.MnOjCCteWSC a»Sitx(D 

a4bcc»r4tt«M*TCR©»««»a**-ria"cft 

[06} Law.Ca.MnOsCCteWSCajfifiEtbxO 

«{bcc#r*xfiiH»sittft»*5vriar**. 

[07} La,.,S TvMnOjCCteWSS rfflfiStby© 
»b^T6lBW©M*(Wtt*3W-H-C**. 
[08} La,_vS r v Mn0 3 tcte#4S rfflJ£Jty<£> 

So 

[09} Lat-.Ca.MnCCCfc^SMiby--^© 

@»«:<fcSTp©gE<b*^-riar*s. 

[010} yr.-il/©f§8ft«fl[4:«iLfci *0)Xfti5T 
[011} *»W©*J1«*lHJR- : M>*IJtBI"C*4. 

10 1 SrTi OSS 

102 -iD^^'i M7>^>i 

103 AgSfili 
10 4 As 
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